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<S7) A method and apparatus are described for 
fihrfoating an optical fibro from a primary optical flbra 
proform <e and an ovarcladdlng quartz tuba 44* A single 
hjmaca 2B7s uaedandthe primary optical fibr* perform 44 
and the cvarcladdfng quartz tube 44 ara mounted on an 
ad;oin*r47and p*$s*d aubttantially concentrically mta tfie 
furnace 28, tofusethe primary optica I fibre p/tform « and 
tha overcltddrng tube 44 Into a acconda/y optical fibre 
preform. Hian a captian 34 dr*wa an optical fltar* From the 
aaoondary optical fibr* preform wfthln th» f u rnaca 26. 
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FABRICATION OP OPTICAL PTBWfffl 
Background of tha Tiwantinn 

5 The present Invention concerns an apparatus for drawing an 
optloal fibre from en optical fibre preform. 

Quarts optical fibre* currently used for ultra high speed 
data communication networks are manufactured using outside 

10 vapour deposition <0V0) methods or modified chemical vapour 
deposition (MCVD) methods. OVD methods involve hydrolysing 
a chemical gas consisting of gaseous S1C1 4 and a dopant with 
concurrently supplied oxygen to deposit SIO, soot and 
dehydrating the deposited soot in a high temperature 

15 furnace using Cl, and He to sinter it and form an optical 
fibre preform. MCVD methods deposit several layers inside 
a quart a tube by supplying a chamioal gaB conei sting of 
S1C1 4 and a dopant concurrently with oxygen. When the 
several layers are deposited, the oledding part is formed 

20 first end the core second. Thereafter, the quarts tube with 
the deposition is heated and Cl, and He supplied to f on a 
compact quartz rod. 

However, MVCD methods inherently suffer from the drawback 
25 that they ere unable to provide a preform with a diameter 
over 25mm. Hence, to overcome this drawback, a so-called 
overcleddlng method is employed to provide a larger 
preform, thus improving productivity. 

30 The overcladding method will now be described with 
reference to Figs. 1, 2 end 3. An overcl adding tuba 24 is 
provided with a supporting tube 14 of low purity 
concentrically mounted on one end. The tube 14 has a lower 
purity than the overcleddlng tube 24. a support ring 15 is 

35 inserted into the supporting tube 14 to centre the primary 
optical fibre preform and the overcleddlng tube 24. To this 
end, it is desirable to make the support ring 16 with a 
thickness of at least lOrnm. Pig. 2 shows the primary 
optical fibre preform 22 mounted in the overcleddlng tube 
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Attache to the lower end of the primary optical fibre 
preform 22 Is a support rod 18, the upper end of which is 
5 positioned at the lower end of the overoladding tuba 24 and 
heated to form a swollen globe or bulbous part 20 which 
seala the lower end of ©vereladding tube 24 as shown in 
Fifl. I. The assembled structure is heated longitudinally 
and rotated to fuse the overoladding tube 24 and the 
10 primary optical fibre preform 22 into a secondary optical 
fibre preform, as shown in Pig, 3, 

The process of drawing the optioal fibre from the secondary 
optical fibre preform will now be described with reference 

15 to Fig. 4. The optioal fibre preform 26 is slowly supplied 
to a furnaoe 28 under the control of a preform position 
control mechanism 35. The furnace 28 is operated at •evaral 
thousand *C, typically 2100 to 2200«C. The un-coated optioal 
fibre 36 is drawn from the cross-aeotionally reduced part 

20 of the secondary optioel fibre preform 26. The drawing 
force is generated by the oepsten 34. 

A diameter measuring device 40 measures the diameter of the 
un-eoated optical fibre 36 and generates a measuring signal 

25 which is transferred to e diameter regulator 38 to regulate 
the diameter at a specified dimension, e.g., I25|im. The 
diameter regulator controls the drawing force of the 
capstan 34 in response to the measuring signal so as to 
maintain the diameter of the un-coated optical fibre 36 at 

30 125jjm. The cooled un-coated optioal fibre 36 is coated with 
an acrylic or silioon resin as a protective costing by 
first and second costers 30 end 32. Finally the coated 
optical fibre 1b wound around the spool 68. 

35 Thus, the KVCD method requires three essential steps; 
preparing a primary optical fibre preform by internal 
deposition; overoladding the primary optical fibre preform 
to obtain a secondary optioel fibre preform; and finally 
drawing an optical fibre from the secondary optical fibre 
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preform. These three conventional steps are very time- 
consuming, thus lowering productivity. In addition, 
overcladding the primary optical fibre preform requires a 
large amount of oxygen or hydrogen. Furthermore,, as the 
5 size of the primary optical fibre preform is increased, the 
amount of heat applied to the preform must be increased, 
thus degrading the transmission characteristics of the 
finally obtained optical fibre, such as light loss 
characteristics. 

10 

It is an objeot of the present invention to provide an 
Improved method and apparatus for overoladding a primary 
optical fibre preform and drawing en optical fibre. 

15 Summary of the Invent ion 

According to the present invention, there is provided a 
method of fabricating an optical fibre from a primary 
optical fibre preform and an overoladding quartz tube 
comprising passing the primary optical fibre preform and 

20 the overcladding quartz tuba substantially concentrically 
into a furnace to fuss the primary optical fibre preform 
and the overcladding tube into a secondary optical fibre 
preform and drawing an optical fibre from the secondary 
optical fibre preform within the furnace. 

25 

Preferably, the primary optical fibre preform la held 
substantially centrally In the overcladding quarts tube in 
an edjoiner. The ad joiner may include laeefte for evacuating 
the annular apace between the primary optical fibre preform 
30 and the overcladding quartz tube. The means for evacuating 
the annular spaae comprises a suction tube and means for 
passing e flow of gee across the free end of the auction 
tube. 

35 The method may comprise inserting one end of the primary 
optical fibre preform to a quarts tube of comparatively low 
purity, heating that end of the primary optical fibre 
preform to form a bulbous end, removing the primary optical 
fibre preform end its bulbous end from the quarts tube of 
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comparatively low purity, locating one and of the 
ovareladding quarts tube in the adjoiner and locating the 
primary optioal fibre preform in the adjoiner such that ite 
bulbouB end is located at the other end of the ovareladding 
5 quartz tube. 

the present invention aleo provides apparatue for 
fabricating an optioal fibre from a primary optical fibre 
preform and an overoL adding quarts tube comprising a 

10 furnace, means for passing the primary optical fibre 
preform and the ovareladding quartz tube substantially 
concentrically into the furnaoe to fuse the primary optical 
fibre preform and the ovareladding tube into a secondary 
optical fibre preform and means for drawing an optical 

15 fibre from the secondary optical fibre preform within the 
furnaoe. 

The present invention will now be described by way of 
20 example with reference to the eooompanying drawings in 
which* 

Pig. 1 is a oroas-sectional view of a primary optical 
fibre preform concentrically arranged in a convent icnal 
ovareladding tube; 
25 Pig. 2 is a transversa orosa- sectioned view of the 

preform and tube of Fig. 1; 

Jig. 3 is a view similar to Pig. 2, hut with the 
conventional ovareladding tube fused with the primary 
optical fibre preform; 
30 Pig. 4 is e block diagram illustrating a conventional 

apparatus for fabricating the optioal fibre; 

Fig. 5 is a block diagram illustrating an apparatus 
according the present invention; 

Piga. 6A, 6B and 6C Illustrate the structure of the 
35 adjoiner; 

Pig. 7 illustrates the formation of a bulbous end on 
the primary optical fibre preform; 

Fig. 8 illustrates the primary optioal fibre preform 
arranged In the ovareladding tube; and 



Fig. 9 illustrates the rounding of the lower end of 
the secondary optical fibre preform round by melting. 

5 in Fig. 5, a preform supply equipment 42 includes en 
overoladding tube 44, a primary optical fibre preform 45, 
an adjoiner 47, a preform position control mechanism 35, 
and a nitrogen gas supply 40. The ovarcladding tube 44 has 
the seme refractive index aa that desired of the final 
10 cladding. When the primary optical fibre preform 46 is 
olosely combined with the cvercl adding tube in a sealed 
manner, the cross sectional ratio of the core to the 
cladding is 45:125. 

15 The ad Joiner 47 holds the optical fibre preform 46 in the 
overoladding tube 44 with a regular annular space formed 
between -the sides of the preform 45 and the inside surface 
of the overoladding tube 40. The preform position control 
mechanism 35 controls the position of the primary optical 

20 fibre preform 45 associated with the overcleddlng tube 44. 
The nitrogen gas supply 48 forces nitrogen gas through a 
pipe- like channel in the ed joiner 47, to evacuate the apace 
between the primary preform 46 and the overoladding tube 
44. 

25 

The equipment 50 for drawing the optical fibre includes a 
furnace 2d, a diameter regulator 38, first and second 
ooatera 30 and 32 and a capstan 34, which ere similar to 
those described with reference to Fig. 1. 

30 

Fig. 6A is a cross-sectional view of the ad joiner. Fig. 6B 
a transverse cross-sectional view taken along line X-X and 
Fig. 6C e perspective view. A quarts tube of low purity is 
provided to connect the overoladding tube 44 with the 
35 adjoiner 47 lengthwise. The primary optical fibre preform 
46 is fixed and arranged along the centre line of the 
adjoiner. The adjoiner 47 is provided with an annular 
groove 56 connected to a nitrogen gas inlet and outlet tube 
"A" and *B* formed perpendioular to the length of the 
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adjoiner and with a auction tub* "C" extended to the space 
between the overcladdlng tuba 44 and primary optical fib** 
preform 46 in parallel with the length. The nitrogen gas is 
forced to flow Into the inlet tube "A* and out of the 
5 outlet tube "B" ao that the apace between the overcladdlng 
tube 44 and the primary optical fibre preform 46 is 
evacuated 1 through the auction tube "C" according to 
Bernoulli' a theorem. 

10 The process for drawing the optical fibre will now be 
described with reference to Figs. 5 to 9. One end of the 
primary optical fibre preform 46 prepared by internal 
deposition is firstly connected with e quarts tube of low 
purity, and the connected pert is melted at 1400°C to form 

15 a swollen bulbous part shaped like a globe. Then, the 
quartz tube of low purity is removed from the primary 
Optical fibre preform which Is left with the bulbous end. 

The primary optical fibre preform la arranged in the 
20 overcladdlng tube 44 with the swollen end taken by the 
lower end of the over cladding tube as shown in Pig. 6 and 
the other end fixedly mounted in the centre of the ed Joiner 
a* shown in Pig, 6A. The overcladdlng tube containing the 
primary optical fibre preform is rotated at IS Rem while 
25 the swollen end, by the lower end of the overcladdlng tube, 
is heated at 1400«C for 3 to 4 minutes and the apace 
between the primary optical fibre preform and overcladdlng 
tube ie evacuated by passing nitrogen gas through the 
annular groove 56, Then, the bulbous end of the primary 
30 optical fibre preform and the adjecent end of the 
overcladdlng tube are stuck together by melting to give a 
secondary sealed preform consisting of the overcledding 
tube and primary optical fibre preform. 

35 The secondary preform thue obtained is supplied to the 
furnace 28 under the control of the preform position 
control mechanism 35. When the furnace 28 is heated to e 
temperature of 2350 e C and 15 minutes have elapsed, the 
space between the primary optical fibre preform and 
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overoladding tube Is again evacuated by passing nitrogen 
gat through the annular groove 56, After 25 minutes, the 
bottom of the furnace is opened to let the molten part of 
the secondary preform fall, The molten part is pulled, 
5 keeping the diameter not exceeding 125pm, ooeted through 
the first and second coaters 30 and 32 and connected to the 
capstan 34, the speed of draw of which is automatically 
adjusted within a range of 300m to 700m per minute* 

10 Thus, the present invention provides an apparatus for 
ovarcl adding a primary optical fibre preform while drawing 
a final optical fibre which considerably reduces the 
production time end thus the cost* 
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CLAIMS* 

X, A method o£ fabricating an optical fibre from a 
primary optical fibre preform and an overoladding quartz 
-tube comprising: 

passing the primary optical fibre preform and the 
©vox-cladding, quartz tube aubatantially concentrically into 
a furnace to fuse the primary optical f ibra preform and the 
overcladding tube into a aeoondary optical fibre preform; 
and 

drawing an optical fibre from the aeoondary optical 
fibre preform within the furnace. 

2. A method according to claim 1 comprising holding the 
primary optical fibre preform substantially centrally in 
the overcladding quart* tube in an adjolnsr. 

3. A method according to claim 2 in which the adjoiner 
includes means for evacuating the annular apace between the 
primary optical fibre preform and the overoledding quarta 
tube. 

4. A method according to claim 3 in which the mesne for 
evacuating the annular apace comprises a auction tube and 
me«n« for peaaing a flow of gaa across the free end of the 
suction tube. 

5. A method according to any one of claims 2-4 
comprising: 

inserting one end of the primary optical fibre preform 
to a quartz tube of comparatively low purity; 

heating that, end of the primary optical fibre preform 
to form a bulbous end; 

removing the primary optical fibre preform and its 
bulbous end from the quartz tube of comparatively low 
purity; 

locating one end of the overcladding quartz tube in 
the ad joiner and locating the primary optical fibre preform 
in the ad Joiner such that its bulbous end is located at the 
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other end of the overcledding quarts tube. 

6. a method of fabricating en optical fibre from a 
primary optical fibre preform and en overaledding quart* 

5 tube substantially as described herein with reference to 
and/or as Illustrated In FIOs. 5 et amq, of the 
accompanying drawings. 

7. Apparatus for fabricating an optical fibre from a 
10 primary optical fibre preform and an overoladding quartz 

tube comprising; 
a furnace; 

means for passing the primary optical fibre preform 
and the overoladding quartz tube substantially 
15 concent ricelly into thm furnace to fuse the primary optical 
fibre preform and the overoladding tube into a secondary 
optical fibre preform? end 

meana for drawing en optical fibre from the secondary 
optical fibre preform within the furnace* 

20 

3. Apparatus according to claim 7 comprising an adjoiner 
for holding the primary optical fibre preform substantially 
centrally in the overcl adding quarts tube is they are 
passed into the furnace. 

25 

9. Apparatus according to claim 6 in which the adjoiner 
includes oeens for evacuating the annular space between the 
primary optical fibre prsform and the overcladding quarts 
tube. 

30 

10. Apparatus according to claim 9 in which the means for 
evacuating the annular apace comprises a suction tube and 
means for passing a flow of gas aero a a the free end of the 
suction tube. 

35 

11. Apparatus according to claim 10 in which the ed joiner 
is provided with an annular groove connected to e nitrogen 
gas inlet and outlat tube formed perpendicular to the 
length of the ad joiner, the suction tube being poeitioned 
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to extend to the space between the overcladding quartz tube 
end the primary optical fibre preform. 

12. Apparatus according to any one of claims 8-11 in which 
5 a further quartz tube ie further provided to connect the 

ad joiner with the over cladding Quarts tube. 

13. Apparatus according to any one of claims 7-12 in which 
the furnace haa a hot *one at Least 15cm in length. 

14. Apparatus for fabricating an optical fibre from ■ 
primary optical fibre preform end an overcladding quarts 
tube substantially as described herein with reference to 
and/or as illustrated in PIOs. 5 at seq. of the 

15 accompanying drawings. 
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